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In this study rumination activity of ten lactating Romanian Black and White 
multiparous cows housed in total confinement in tied stalls was observed 
continuously 24 hours per day. Researches were carried out during two 
weeks, in June 2008. To record the behaviour four video cameras were used 
connected to a video capture device of 125 fps (frames per second) of 
CC9622BIR type. There were two experiments, first experiment (48 hours) 
average air temperature in the shed was 31.76 ºC and24.16 ºC during the 
second experiment. During first experiment, cows spent ruminating on 
average in 24 hours 350.60 minutes, in 14.60 periods, with an average length 
of a rumination period of 24.81 minutes. During second experiment, cows 
spent ruminating on average per day, 543 minutes, in 17.10 ruminating 
periods and with an average length of each period of 26.64 minutes. 
Differences between the two experiments during 24 hours were registered to 
be 102.40 minutes for total time spent ruminating, 2.50 ruminating periods 
and 1.83 minutes for the average length of a rumination period. Thus, in spite 
of same housing and feeding conditions, rising temperature upwards of 
superior thermal comfort of the breed (27-28 ºC), rumination process is 
severe affected. 
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Introduction 
 
Rumination time in lactating dairy cows can be affected severe by changing 
temperatures, higher than the heat stress point of this species (27-28°C). Over the 
past 50 years dairy cattle have been selected intensively for milk production. One 
of the results from this selection is greatly increased milk production and higher 
levels of feed intake. Feeding and management systems must be carefully 
developed to take advantage of high milk production potential without coming into 
conflict with natural patterns of eating and selection or causing digestive and   192
metabolic upsets. Factors that must be taken into account include the inborn pattern 
of eating and rumination and the effects that the lighting system, water supply, feed 
particle size and palatability and preference of ration ingredients may have. These 
aspects of feeding management may affect not only cow health, but also milk yield 
and milk composition. This paper was conduced to determine the differences in 
rumination time between during under and upper heat stress point, during summer 
season.  
Materials and Methods 
 
Ten lactating Romanian Black and White multiparous cows were housed in a 
tied stanchion barn. Experiments were carried out during summer season, in June 
2008. Cows had been housed in the shed for two weeks and had been used for a 
study on the effects of heat stress on rumination behavior. 
Cows monitored were in their first hundred days of lactation, and had an 
average daily yield of 15.7 liters of milk, with an average body weight of the cows 
of 581.5 kg. 
During the experimental period, cows were fed a diet consisted in 20 kg 
alfalfa fresh feed, 4 kg of concentrates and 4 kg of brewer’s yeast. Fresh feed was 
provided twice daily at 07:00 and 18:30. Cows were milked twice a day at 
approximately 05:00 and 17:00. 
Data regarding environmental temperature was recorded three times a day, at 
07:00, 13:00 and 01:00. Average air temperature during first experiment was 
31.76°C, with limits ranging between 28.0°C - 37.02°C inside barn, and an average 
of 24.16°C during second experiment, with limits ranging between 19.3°C - 29.0°C. 
The barn was under continuous lightning. All the cows were treated as a 
single group and had free access to water. 
Behavior was monitored 24 hours per day, using 4 video cameras 
(CC9622BIR) connected to a video capture device of 125 fps with four channels. 
Cameras were positioned immediately in front of the cows to give a clear view of 
the cows head at all times. 
For a better interpretation, the recorded material was divided in three periods 
(segments) for every 24 hours of surveillance: 07:00 to 14:00, 14:00 to 21:00 and 
21:00 to 07:00. 
 
Results and Discussion 
 
In the first experiment (Table 1) cows spent ruminating per 24 hours on 
average 350.60 minutes, with limits ranging between 273 and 419 minutes. Most of 
rumination process had place during night time, 53.1%. 
Average number of rumination periods per day registered was 14.60, with 
limits ranging between 9 and 18. 
Average length of a rumination period per day was 24.81 minutes, with 
limits ranging between 19.1 and 41.3 minutes. 
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Table 1 
Averages and dispersion indices for rumination activity during experiment I  
Summer season  Total rumination  Periods  Average 
time/period 
Segment I  
7-14ºº 
X±Sx 69.20±7.19  3.40±0.37  20.85±1.57 
SD 22.76  1.17  4.99 
cv (%)  32.89  34.52  23.91 
Min 37 2  12.3 
Max 104 6 29 
Segment II  
14-21ºº 
X±Sx 95.20±6.02  3.70±0.30  26.94±2.53 
SD 19.05  0.95  8.03 
cv (%)  20.01  25.64  29.80 
Min 64 2  20 
Max 120 5 47 
Segment III 
 21-7ºº 
X±Sx 186.20±12.81  7.50±0.42  25.58±2.58 
SD 40.52  1.35  8.17 
cv (%)  21.76  18.05  31.95 
Min 111 5  17.8 
Max 244 10  44.6 
On 24 hours 
X±Sx 350.60±13.82  14.60±0.87  24.81±1.97 
SD 43.70  2.76  6.24 
cv (%)  12.46  18.88  25.16 
Min 273 9  19.1 
Max 419 18  41.3 
 
During second experiment (Table 2), when the average temperature was 
diminishing, cows spent ruminating per 24 hours on average 453 minutes, with 
limits ranging between 319 and 621 minutes. 
Table 2 
Averages and dispersion indices for rumination activity during experiment II  
Summer season  Total rumination  Periods  Average  
time/period 
Segment I  
7-14ºº 
X±Sx 106.00±11.46  4.00±0.49  28.74±2.50 
SD 36.26  1.56  7.91 
cv (%)  34.21  39.09  27.53 
Min 52  2  20.6 
Max 196  7  45.5 
Segment II  
14-21ºº 
X±Sx 113.60±14.42  5.10±0.60  22.28±1.33 
SD  45.67 1.91  4.23 
cv (%)  40.20  37.49  19.00 
Min 18  1  16.16 
Max 196  7  29.3 
Segment III 
21-7ºº 
X±Sx 233.40±8.72  7.90±0.34  29.90±1.40 
SD 27.59  1.10  4.43 
cv (%)  11.82  13.93  14.80 
Min 200  6  22.2 
Max 295  9  37.1 
On 24 hours 
X±Sx 453.00±24.61  17.10±096  26.64±0.97 
SD 77.85  3.03  3.09 
cv (%)  17.18  17.75  11.60 
Min 319 13  20.3 
Max 621  22  30.6   194
 
Rumination had place in 17.10 rumination periods, with limits ranging 
between 13 and 22 periods. Average length of a rumination period per 24 hours 
was registered of 26.64 minutes, with limits ranging between 20.3 to 30.6 minutes. 
Differences and their significance for the duration (minutes) and 
frequency (number of periods) of rumination behaviour between the two 
experiments are presented in Table 3. 
During 24 hours interval, the only significant difference (p0.01) was 
observed between the two experiments for the time spent ruminating 
(102.40 minutes), in favor of second experiment. 
 
Table 3 
Differences and their significance for duration and frequency of rumination 
behaviour 
Summer season  Total rumination  Periods  Average 
lenght 
Experiments 
I - II 
Segment I  - 36.80 *  - 0.60 
ns - 7.89 * 
Segment II  - 18.40 
ns - 1.40 
ns 4.66 
ns 
SegmentuIII  - 47.20 **  - 0.40 
ns - 4.32 
ns 
On 24 hours  - 102.40 **  - 2.50 
ns - 1.83 
ns 
 
Conclusions 
 
Temperatures beyond 27-28 ºC diminish entire rumination process, including 
frequency and duration of this activity. 
Rumination play a major role in cow health and productivity, and effects of 
management on this must be understood, considerably more research is required. 
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